Inhibition of mitochondrial respiration and oxygen-dependent hepatotoxicity by six structurally dissimilar peroxisomal proliferating agents.
The purpose of this study was to test the hypothesis that a variety of structurally dissimilar peroxisomal proliferators inhibited O2 uptake and caused O2-dependent hepatotoxicity in the perfused rat liver. Aspirin, valproate, ethylhexanol, clofibric acid, ciprofibrate and perfluorooctanoate were selected as a representative group of weak, moderate, and potent peroxisomal proliferators, respectively. All compounds studied inhibited state 3 but not state 4 rates of oxygen uptake in isolated mitochondria (perfluorooctanoate greater than ciprofibrate greater than ethylhexanol greater than clofibric acid greater than aspirin greater than valproate; half maximal inhibition occurred at concentrations ranging from 0.6 to 3.2 mM depending on the compound). Clofibric acid, ethylhexanol and aspirin inhibited oxygen uptake only in upstream, oxygen-rich periportal regions of the perfused liver lobule by 30-40%. Perfusion with the six agents studied caused release of lactate dehydrogenase into the effluent perfusate in a dose-dependent manner and caused damage predominantly in periportal regions of the lobule as reflected by trypan blue uptake. A strong correlation between the concentration of compound needed to inhibit respiration in isolated mitochondria and cause hepatotoxicity in the perfused liver was observed. We propose that peroxisomal proliferators accumulate in the liver due to their lipophilicity where they inhibit actively respiring mitochondria in periportal regions of the liver lobule and cause local toxicity.